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AppUcationNo.: 09/722^70 Docket No.: R2184.0089/P089 

AMENDMENTS TO CLAIMS 

1. (currently amended) An image forming method, comprising the steps of: 

a) multi-level quantizing a multi-tone image by an error diffusion method; 

and 

b) representing each pixel of the thus-quantized image having a quantized 
level higher than 0 using a dot which is larger as the quantized level thereof is higher^ 

wherein occurrence of dots having a specific size is repressed in a specific 
shade region relating to the dots : and 

wherein re-quantization is performed, after the multi-level quantization is 
performed, in which, for a pixel having a specific quantization level, image data having 
an error added thereto according to the error diffusion method is compared with a 
threshold, and a final output value is determined , 

2. (original) The method as claimed in claim 1, wherein occurrence of the 
sm^lest dots is repressed. 

3. (original) The method as claimed in claim 1^ wherein occurrence of the dots 
other than the largest dots is repressed, 

4. (original) The method as claimed in claim 1, wherein an occurrence rate of 
the dots having the specific size is controlled based on the number of dots in a specific 
region in the periphery of a target pixeL 

5. (original) The method as claimed in claim 1^ wherein an occurrence rate of 
the dots having the specific size is controlled based on the number of dots in a specific 
region in the periphery of a target pixel and a shade level of the target pixel, 
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6. (original) The method as claimed in claim 1, wherein an occurrence rate of 
the dots having the spedfiic size is controlled based on the number of dots having a 
spedfic size in a specific region in the periphery of a target pixel. 

7. (original) The method as claimed in claim 1, wherein an occiirrence rate of 
the dots having the spedfic size is controlled based on the niimber of dots having a 
specific size in a spedfic region in the periphery of a target jpbcel and a shade level of 
the target pbcel. 

8. (original) The method as daimed in daim 1, wherein a degree of repressing 
occurrence of the dots having the spedfic size is changed according to a feature of the 
image. 

9. (currently amended) An image forming method, comprising the steps of: 
a> multi-level quantizing a multi-tone image by an error diffusion method: 

and 

b^ representing each pixel of the thus-quantized image having a quantized 
level higher tihan 0 usi ng a dot which is larger as the quantized level thereof is higher. 

wherein occurrence of dots having a specific size is repressed in a spedfic 
shade region relating to the do ts. 

wherein a degree of repressing occurrence of the dots having the specific size 
is changed according to a feature of the image; and 

The m e thod qc daim od in daim 8j> wherein occurrence of the dots having the 
specific size is repressed only for a picture region of the image. 
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10. (curxently amended) An image fo rming method, comprismg tbg 3tepg qf; 
^) multi-level quantizing a multi-tone ima^ bv an error diffusion method; 

and 

representing each pixel of the thus-quantized image having a quantized 
level higher than 0 using a dot which is larger as the quant ized level thereof is higher. 

wherein occurrence of dots having a specific size is rep ressed in a specific 
shade region relating to the dots, 

wherein a degree of repressing occurrence of the dots having the specific size 
is changed according to a feature of the image: and 

The method as claimod in claim 8> wherein the degree of repressing 
occurrence of the dots having the specific size is made weaker for a character region of 
the image than for a picture region of the image* 

11. (currently amended) An image forming method, comprising the steps of: 
a^ multi-level quantizing a multi-tone image by an error diffusion method: 

and 

b^ representin g each pixel of the thus-cmantized image having a quantized 
level higher than 0 using a dot which is larger as the quantized level thereof is higher. 

wherein occurrence of dots having a specific size is repressed in a specific 
shade region relating to the dots^ 

wherein a degree of repressing occurrience of the dots having the specific size 
is changed according to a feature of the image: and 

Tho method ao claim od in daim 8y wherein occurrence of the dots having the 
. specific size is repressed only for a non-edge region of the image, 
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12. (original) The method as daimed in claim 1, wherein repressing of 
occurrence of the dots having the' specific size is performed for a meditim shade region 
of the image. 

13. (original) The method as claimed in claim 1, wherein repressing of 
occurrence of the dots having the specific size is performed for a dark shade region of 
the image, 

14* (original) The method as claimed in claim 1, wherein repressing of 
occtirrence of the dots having the specific size is performed for mediiun and dark shade 
regions of the image. 

15. (currently amended) An image processing method^ comprising the 

steps of: 

a) multi-level quantizing multi-tone image data; and 

b) repressing occurrence of one or more specific quantized levels for a 
specific level region of the image data relating to the one or more specific quantized 
levels ; and 

wherein re-quantization is perfcKimed. after the multi-level quantization is 
performed, in which, for a pixel having a specific quantization leveL image data having 
an error added thereto according to the error diffusion method is compared with a 
threshold, and a final output value is determined . 

16. (original) The method as claimed in claim 15, wherein re-quantization is 
performed for the one or more specific quantized levels^ occurrence of which is to be 
repressed* 
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17. (original) The method as claiined in claim 15, wherein occurrence of the 
one or more specific quantized levels is repressed for a medium level region o£ the 
image data, 

18. (original) Hie method as claimed in claim 15, wherein occvirrence of the 
one or more specific quantized levels is repressed for a hig^ level region of the image 
data* 

19. (original) The method as claimed in claim 15, wherein occurrence of the 
one or more specific quantized levels is repressed for medivucn and high level regions of 
the image data. 

20. (original) The method as claimed in claim 15, wherein an occurrence rate 
of the one or more specific quantized levels, occurrence of which is to be repressed, is 
controlled based on the number of pixels quantized to quantized levels higher than 0 in 
a specific region in the periphery of a target pixel. 

21. (original) The method as claimed in claim 15, wherein an occurrence rate 
of the one or more specific quantized levels; occurrence of which is to be repressed, is 
controlled based on the nujnber of pixels quantized to quantized levels higher than 0 in 
a specific region in the periphery of a target pixel and the level of the image data of the 
target pixel. 

22. (original) The method as claimed in claim 15, wherein an occurrence rate 
of the one or more specific quantized levels, occurrence of which is to be repressed, is 
controlled based on the number of pixels quantized to a specific quantized level in a 
specific region in the peripherj?- of a target pixel, 

6 

DSMDB.l8565t3.1 



PAGE 10/37 ' RCVD AT 12/6/2004 10:11:59 PM [Eastern Standard Time] ' SVR:USPTO-EFXRF-1/0 ' DNIS:8729306 ' CSID:202 887 0689 ' DURATION (nim-ss):10-30 



12/06/2004 22:13 FAJ 202 887 0689 D S M & 0 ©Oil 



Application No.: 09/722^70 Docket No.: R2184.0089/P089 

23. (original) The method a$ claimed in claim 15, wherein an occurrence rate 
of the one or more specific quantized levels, occurrence of which is to be repressed, is 
controlled based on the number of pixels quantized to a specific quantized level in a 
specific region in the periphery of a target pbcel and the level of the image data of the 
target pixel. 

24. (original) The method as claimed in claim 15, wherein a degree of 
repressing occurrence of the one or more specific quantized levels is changed according 
to a feature of the image. 

25. (currently amended) An imag e_processing method, comprising the 

$teps of: 

a) multi-level quantizing multi-tone image data: and 

b) repressing occurrence of one or more specific quantized levels for a 
specific level region of the ima^ data relating to the one or more specific quantized 
levels, 

wherein a degree of repressing occurrence of the one or more specific 
quantized levels is changed according to a feature of the image: and 

The method qd claimod in claim 24, wherein occurrence of the one or more 
specific quantized levels is repressed only for a picture region of the image. 

26. (currently amended) An image processing method, comprising the 

steps of: 

a^ multi-level quantizing multi-tone image data; and 

b) repressing occurrence of one or more specific quantized levels for a 

specific level region of the image data relating to the one or more specific quantized 

levels, 
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wherein a d e gree of repressing occurrence of the one or more specific 
qiiarttized levels is changed according to a fe ature of the image.' and 

The method an claimed in claim ^ wherein the degree of repressing 
occurrence of the one or more specific quantized levels is made weaker for a character 
region of the image than fox a picture region of the image, 

27, (currently amended) An ima^e processin g method, comprising the 

st^p$ of: 

multi-leve l quantizing multi-tone image data; and 

repressing occurrence of one or more specific quantized levels for a 

specific level region of the image data relating to the one or more specific quantized 

levels. 

wherein a degree of repressing occurrence of the one or more specific 
quantized levels is changed according to a feature of the image: and 

Tho method ao claimed In claim - Sd ? wherein occurrence of the one or more 
specific quantized levels is repressed only for a non-edge region of the image. 

28, (original) The method as claimed in claim 17, wherein re-quantization 

is performed for the one or more specific quantized levels^ occurrence of which is to be 
repressed. 

29- (original) The method as claimed in claim 18, wherein re-quantization is 
performed for the one or more specific quantized levels, occurrence of which is to be 
repressed- 
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30. (original) The method as claimed in claim 19, wherein re-quantization is 
performed for the one or more specific quantized levels, occurrence of which is to be 
repressed, 

31. (original) An image forming method comprising the steps of. 

a) mxxlti-level quantizing multi-tone image data by the image processing 
method as claimed in daim 15; and 

b) forming an image from the thus-multi-level-quantized image data using 
dots fox pixels which dots are larger as the pixels have higher qtiantized levels. 

32. (original) An image forming method comprising the steps of: 

a) multi-level quantizing multi-tone image data by the image processing 
method as claimed in daim 16; and 

b) forming an image from the thus-multi-level-quantized image data using 
dots for pixels which dots are larger as the pixels have higher quantized levels- 

33. (currently amended) An image processing apparatus, comprising: 
a first part multi-level quantizing multilevel input image data; and 

a second part repressing occurrence of one or more specific quantized levels 
for a specific level region of the image data relating to the one or more specific 
quantized levelsiand 

wherein re-quantization is performed, after the multi-level quant ization is 
performed, in which, for a pixel having a specific quantization level, image data having 
an error added thereto according to the error diffusion method is compared with a 
threshold, and a final output value is determined . 

9 

DSMDB.1856513.1 



PAGE 13/37 ' RCVD AT 1M20U 10:11:59 PM [Eastern Standard fime] ' SVR:USPTO-EFXRF-1/0 ' DNIS:8729306' CSID:202 887 0(89 ' DURATION (inm-ss):10-30 



D S M & 0 



@014 



AppUcation No.: 09/722,270 Docket No.: R2184.0089/P089 

34. (original) The apparatus as claimed in claim 33, wherein said second part 
performs re-quantization for the one or more specific quantized levels, occurrence of 
which is to be repressed. 

35. (original) The apparatus as claimed in claim 33, wherein said second part 
represses occurrence of the one or more specific quantized levels for a medixim level 
region of the image data. 

36. (original) The apparatus as claimed in claim 33, wherein said second part 
represses occurrence of the one or more specific quantized levels for a high level region 
of the image data. 

37. (original) The apparatus as claimed in claim 33, wherein said second part 
represses occurrence of the one or more specific quantized levels for medium and high 
level regions of the image data. 

38. (original) The apparatus as claimed in claim 33, wherein said second part 
controls occurrence rates of the one or more specific quantized levels, occurrence of 
which is to be repressed, based on the number of pixels quantized to quantized levels 
higher than 0 in a specific region in the periphery of a target pixel. 

39. (original) The apparatus as claimed in claim 33, wherein said second part 
controls occurrence rates of the one or more specific quantized levels, occurrence of 
which is to be repressed, based on the number of pixels quantized to quantized levels 
higher than 0 ia a specific region in the periphery of a target pixel and the level of the 
image data of the target pixel. 
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40* (original) The apparatus as claimed in claim 33, wherein said second part 
controls occurrence rates of the one or more specific quantized levels, occurrence of 
which is to be repressed, based on the nximber of pixels quantized to a specific 
quantized level in a specific region in the periphery of a target pixel. 

41. (original) The apparatus as claimed in claim 33, wherein said second part 
controls occurrence rates of the one or more specific quantized levels, occurrence of 
which is to be repressed^ based on the number of pixels quantized to a specific 
quantized level in a specific region in the periphery of a target pixel and the level of the 
image data of the target pbceL 

42. (original) The apparatus as claimed in claim 33, wherein said second part 
changes degrees of repressing occurrence of the one or more specific quantized levels 
according to a feature of the image. 

43. (currently amended) An image processing apparatus, comprising: 
a first part multi-level quantizing multilevel input image data: and 

a second part repressing occurrence of one or more specific quantiz;ed levels 
for a specific level region of the image data rela ting to the one or more specific 
quantized levels; 

wherein said second part changes degrees of repressing occurrence of the one 
or more specific quantized levels according to a feature of the image: and 

T he gp p nrrt tu r an d a i m c d in d oi m A ?j wherein said second part represses 
occurrence of the one or more specific quantized levels only for a picture region of the 
image. 
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44. (currently amended) An ima^e p rocessing aDParatus, coiriprisiiTg; 
a first part multi-level quantizing mT Jltilevel input image data; and 

a second part repressing occurrence of one or more sperific quantized le vels. 
for a specif iV Ipvel reg ion of the imape data re lating to the one Of morq spedfjq 
rjiiArtH'7 ed levels: 

wherein said second part changes de^ee s of repressing occurrence of the one 
or more specific quantized levels according to a f eature of the image; and 

Tho apparatus as elaimod in doim 42, wherein said second part makes the 
degrees of repressing occurrence of the one or more specific quantized levels weaker 
for a character region of the image than for a picture region of the image, 

45. (currently amended) An image processing appara tus, comprising; 
a first part multi-level quantizing m ultilevel input image data; and 

a second part repressing occurrence of one or more specific quantised levels 
for a specific level region of the image data relating to the one or more specific 
quantized levels; 

wherein said second part_changes degrees of repressing occurrence of the one 
or more specific quantized leve ls according to a feature of the image; and 

TTio apparatuQ as daiixiod in claim 43y wherein said second part represses 
occurrence of the one or more specific quantized levels only for a non-edge region of 
the image, 

46. (currently amended) An image processing apparatus, comprising: 
a first part multi-level quantizing multilevel input image data; and 

a second part repressing occurrence of one or more specific quan tized levels 
for a specific level region of the image data rela ting to the one or more specific ^ 
quantized levels: and 
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Thd appaiatuQ an daimcd in claim 33y wherein said second part changes 
degrees of repressing occurrence of the one or more spedHc quantized levels according 
to a specified output mode, 

47. (original) The apparatus as claimed in daim 35, wherein said second part ' 
performs t«;-quantization for the one or more specific quantized levels, occurrence of 

which is to be repressed^ 

48. (original) The apparatus as claimed in daim 36, wherein said second part 
performs re-quantization for ihe one or more specific quantized levels, occurrence of ! 
which is to be repressed. 

49. (original) The apparatus as claimed in daim 37, wherein said second part 
performs re-quantization for the one or more specific quantized levels, occurrence of 
which is to be repressed. 

i 

! 

50. (original) The apparatus as claimed in claim 38, wherein said second part 
performs re-quantization for the one or more specific quantized levels, occurrence of 
which is to be repressed. 

51. (original) The apparatus as claimed in daim 39, wherein said second part 
performs re-quantization for the one or more specific quantized levels, occurrence of 
which is to be repressed. 

52. (original) The apparatus as daimed in daim 40, wherein said second part 
performs re-quantizatLon for the one or more specific quantized levels, occurrence of 
which is to be repressed, 
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53. (original) The apparatus as claimed in claim 41, wherein said second part 
performs re-quantization for the one or more specific quantized levels, occurrence of 
which is to be repressed. 

54. (original) The apparatus as daitned in daim 42, wherein said second part 
performs re-quantization for the one or more specific quantized levels, occurrence of 
which is to be repressed. 

55. (origixial) The apparatus as daimed in claim 46, wherein said second part 
performs re-quantization for the one or more specific quantized levels, occurrence of 
which is to be repressed. 

56* (currently amended) An image processing apparatus, comprising: 
a first part adding an error to input image data; 

a second part multi-level quantizing the image data to whidn the error is 
already added by said first part, using a plurality of quantization thresholds; 

a third part re-quantizing the quantized data provided by said second part, to 
another quantized level, for one or more specific quantized levels other than the highest 
quantized level and quantized level 0, as the need arises, and outputting the thus- 
obtained data as an output image data; 

a fourth part obtaining the error to be added to the input image data^ from 
the output image data and image data to which the error is already added by said first 
part, and providing the thus-obtained error to said first part; and 

a fifth part detecting, from the output image data, the number of pixels 
quantized to be higher than the quantized level 0 in a specific region in the periphery of 
a target pixel, and providing the thus-obtained number to said third part, 
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wherein said third part compares a threshold, relating to each of said one or 
more specific quantized levels, determined based on the number provided by said fifth 
part, with the level of the image data to which the error is already added, and, thereby, 
determines whether re-quantization for said each of said one or more specific quantized 
levels is necessary, occurrence of each of said one or more specific quantized levels 
being repressed in a specific level region of the input image data relating to said each of 
said one or more specific quantized levels through the re-quantization by said third 
par t: and 

wherein te-quantization is performed, aft er the multi-level quantization is 
performed, in which, for a pixel having a specific quantizatio n level, image data having 
an error added thereto according to the error diffusion method is compared with a 
threshold, and a final output value is determined , 

57. (original) The image processing apparatus as claimed in claim 56, wherein 
said third part determines that re-quantization is not necessary when the level of the 
input image data is out of said specific level region relating to each of said one or more 
specific quantized levels, 

58. (currently amended) An image processing apparatus, comprising: 
a first part adding an error to input image data; 

a second part multi-level quantizing the image data to which the error is 
already added by said first part, using a plurality of quantization thresholds; 

a third part re-quantizing the quantized data provided by said second part 
into another quantized level, for one or more specific quantized levels other than the 
highest quantized level and quantized level 0, as the need arises, and outputting the 
thus-obtained data as output image data; 
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a fourth part obtaining the error to be added to the input image data^ from 
the output image date and image data to which the error is already added by said first 
part, and providing the thus-obtained error to said first part; and 

a fifth part detecting, from the output image data^ the number of pixels 
quantized to be higher than the quantized level 0 in a specific region in the periphery of 
a target pixel, and providing the thus-obtained number to said third part, 

wherein said third part compares a threshold, relating to each of said one or 
more specific quantized levels, determined based on the number provided by said fifth 
part and the level of the input image data, with the level of the image data to which the 
error is already added, and^ thereby, determines whether re-quantization for said each 
of said one or more specific quantized levels is necessary, occurrence of each of said one 
or more specific quantized levels being repressed in a specific level region of the input 
image data relating to said eadi of said one or more specific quantized levels through 
the re-quantization by said third paxtiand 

wherein re-quantization is performed, after the multi-lev el quantization is 
performed, in which, for a pixel having a specific quantization lev el, imagre data having 
an error added thereto according to the error diffusion method is compared wifli a 
threshold, and a final output va lue is determined, 

59. (currently amended) An image processing apparatus^ comprising: 
a first part adding an error to input image data; 

a second part multi-level quantizing the image data to which the error is 
already added by said first part; using a plurality of quantization thresholds; 

a third part re-quantizing the quantized data provided by said second part, 
into another quantized level, for one or more specific quantized levels other than the 
highest quantized level and quantized level 0, as the need arises, and outputting the 
thus-obtained data as an output image data; 
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a fourth part obtaiiung the error to be added to the input image data, from 
the output image data and image data to which the error is already added by said first 
part, and providing the thus-obtained error to said first part; and 

a fifth part detecting, from the output image data, the number of pixels for 
each quantized level in a specific region in the periphery of a target pixel, and 
providing the thus-obtained number to said third part, 

wherein said third part compares a threshold, relating to each of said one or 
more specific quantized levels, determined based on the total number of pixels of each 
of said one or more specific quantized levels and one or more other quantized levels 
near to said each of the one or more specific quantized levels and the level of the input 
image data^ with the level of the image data to which the error is already added, and, 
thereby, determines whether re-quantization for said each of said one or more specific 
quantized levels is necessary, occurrence of each of said one or more specific quantized 
levels being repressed in a specific level region of tfie input image data relating to said 
each of said one or more specific quantized levels through the re-quantization by said 
third par t: and 

wherein re-quantizatton is performed, after the multi-level quantization is 
performed, in which, for a pixel having a specific quantization leyel. image data having 
an error added thereto according to the error diffusion method is compared with a 
threshold, and a final output value is determined > 

60- (currently amended) An image processing apparatus, comprising: 
a first part adding an error to input image data; 

a second part mxilti-level quantizing the image data to which the error is 
already added by said first part, using a plurality of quantization thresholds; 
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a third part re-quantizing the quantized data provided by said second part 
into another quantized level, for one or more specific quantized levels, as the r\eed 
arises, and outputting the thus-obtained data as output image data; 

a fourth part obtaining the error to be added to the input image data, from 
the output image data and image data to which the error is already added by said first 
part, and providing the thus-obtained error to said first part; and 

a fifth part detecting, from Ihe output image data, the number of pixels 
quantized to be higher than the quantized level 0 in a specific region in the periphery of 
a target pixel, and providing the thus-obtained number to said third part, 

wherein said third part has a signal indicating a feature of an image region to 
which the target pixel belongs input thereto from the outside, and compares a 
threshold, relating to each of said one or more specific quantized levels, determined 
based on a parameter relating to said each of said one or more specific quantized levels 
determined according to the feature indicated by said signal, the number provided by 
said fifth part and the level of the input image data, with the level of the image data to 
which the error is already added^ and, thereby, determines whether re-quantization for 
said each of said one or more specific quantized levels is necessary, occurrence of each 
of said one or more specific quantized levels being repressed in a degree according to 
said feature in a specific level region of the input image data relating to said each of 
said one or more specific quantized levels through the re-quantization by said third 
partiand, 

wherein re-quantization i5s performe d, after the multi-level quantization i^ 
performed, in which, for a pixel having a specific quantization level, image data h^vii;ig 
an error added thereto according to the error diffusion method is compared with ^ 
threshold, and a final output value is de termined, 
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61, (currently amended) An image p rocessing apparatus, comprising: 
^ first part adding an er ror to input image data; 

a second part multilevel quantizing the image data to which the error is 
already added bv said first part, using a plurality of quantiz^tion thre sholds^ , 

a third part re^quantizing the qua nti^d data provided by said 3^CQ^d p^, 
into another quantized level, for one or more speci fic quantized levels, as the ne^d 
arises, and outputting the thus^obtained data a s output image data^ 

a fourth part obtaining th e error to be added to the input imagq data, feom 
the output iTTia ge data and image data to which the e rror is alreadv added bv said firgt 
part, and providinig the thus-obtained erro r to said first part; and 

a fifth part detecting, from the output image data, the number of pixels 
quantized to be hi^er than the quantized level .0 in a spec ific region in the periphery of 
a target pixel, and providing the thus-obtained number to said third part. 

wherein said third part has a signal indicating a feature of an image region to 
which the target pixel belongs input thereto from the outside, a nd compares a 
threshold, relating to each of said one or more sp p-<^'fif^ qu antized levels, detercgined 
based on a parameter relating to said each of said one or mor e specific quantized levels 
determined according to the feature indicat ed by said signal, the number provided bv 
said fifth part and the level of the input image data, w ith the level of the image data to 
which the error is already added, and, theretyy. determ ines whether re-quantization for 
said each of said one or more specific quantized levels is necessary , occurrence of each . 
of said one or more specific quantized levels bein g repressed in a degree according tO 
said feature in a specific level region of the input image data relating to said each of 
said one or more specific quantized levels through the re-quan tization bv said third 
part; and Tho imago proooooing apparatUG ag claimed in daim - 6 8y wherein: 

said signal indicates whether the image region to which the target pixel 
belongs is a character region or a picture region; and 
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said parameter relating to each of said one or more specific quantized levels 
is determined such that occurrence of said each of said one or more specific quantized 
levels is repressed only for the picture region, 

62, (currently amended) An image processing apparatus, comprising; 
a first part adding an error to input image data: 

a second part multi-level jquantizing the image data to which the error is 
already added bv said first part, using a plurality of quantizat ion thresl;iolds? 

a third part re-quantizing the quantized data provided bv said second part/ 
into another quantized level, for one or m r>rp flpfirifif^ quantized levels, as the need 
arises, and outputting the thus-obtained data as output image data; 

a fourth part obtaining the error to be added to the input image data, from 
the output image data and image data to v^hich the error is a lready added by said first 
part and providing the thi ^^^l^^^t^ ed error to said first part: and 

a fifth part detecting, from the output image data, the n umber of pixels 
quantized to be higher than the quantize^ level 0 in a specific r egion in the periphery of 
a target pixeL and providing the thus-obtained nnmbpr to said third part 

wherein said third part has a signal indicating a feature of an image region to 
which the target pixel belongs input thereto from the outside, and compares a 
tI ;>reshold. relating to each of said one or more specific quantized levels , determined 
based on a parameter relating to said each of said one or more spp Hfir quantized levels 
determined according to the feature indicated bv said signal, the numb er provided bv 
said fifth part and the level of the input image data, with the level of the image data to 
which the error is already added, and, thereby, determines wh ether re-quantization for 
said each of said one or more spe cific quantized levels is necessary, occurrence of each 
of said one or more specific quantized levels being repressed in a degree accpyding to 
said feature in a specific level region of the input image data relating to $aid each of 
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said one or more specific quantized levels th r ough the re-ouantization by fiajd tl:wd 
part: and The image procoofling apparatus cid claimod in claim 60, wherein: 

said signal indicates whether the image region to which the target pixel 
belongs is a character region or a picture region; and 

said parameter relating to each of the one or more specific quantized levels is 
determined such that the degree of repressing occurrence of said each of said one or 
more specific quantized levels is made weaker for the character region than for the 
picture region- 

63. (currently amended) An image processin g apparatus, comprising: 
a first part adding an error to i nput image data; 

a second part multi4evel quantizing the image data to which thQ e yypy 
already added bv said first part using a plurality of quantisa tion thresholds: 

a third part re-quantisdnpr the quantized data provided by said second part. 
into another quantized leveL f or one or more specific quan tized levels, as the need 
arises, and outputting the thus-obtained data as output image data; 

a fourth part obtaining the error to be added to the input image data, from 
die output image data and image data to which the error is alre ady added by said first 
part, and providing the thus-obtained error to said first part; and 

a fifth part detecting, from the output image data, the number of pixels 
quantized to be higher than the quantized level 0 in a specific region in the periphery of 
a target pixeL and providing the thus-obt^ ir>pH T^nmbCT to said third part. 

wherein said third part h aa a signal indicating a feature of an image regiCM:^ to 
which the target pixel belongs input thereto from the outside, and compar€$.a 
threshold, relatin g to each of said one or mo re specific quantized levels, determined 
based on a parameter relating to said eac h of said one or more specifi c quantized levels 
determined according to the feature indicated bv said signal, the number provided by 
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said fifth part and the level of the inp ut ima ^e data, with the kvel pf the imas^ dat^ to 
which the error is already added, a n d, thereby, determines whether re-quantiz^tio^ foy 
said each of said one or more specific quantized levels is necessary, occurrence of each 
of said one or more specific quantized level s being repressed in a degree accor^inK to 
said feature in a speHfir Iwel region of the input ima ge data relating to said each pf 
said one or more specific quantised levels through the re-quantization by said third 
part; and The imago procossing appaiatuo ao claimed in cbim 60, wherein: 

said signal indicates whether the image region to which the target pixel 
belongs is an edge region or a non-edge region; and 

said parameter relating to each of the one or more specific quantized levels is 
determined such that occurrence of said each of said one or more specific quantized 
levels is repressed only for the non-edge region. 

64. (original) An image processing apparatus, comprising: 
a first part adding an error to input image data; 

a second part multi-level quantizing the image data to which the error is 
already added by said first part, using a plurality of quantization thresholds; 

a third pEirt re-quantizing the quantized data provided by said second party 
into another quantized level, for one or more specific quantized levels, as the need 
arises, and outputting the thus-obtained data as an output image data; 

a fourth part obtaining the error to be added to the input image data, from 
the output image data and image data to which the error is already added by said first 
parly and providing the thus-obtained error to said first part; and 

a fifth part detecting, from the output image data, the number of pixels 
quantized to be higher than the quantized level 0 in a specific region in the periphery of 
a target pixel, and providing the thus-obtained number to said third part, 
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wherein said third part has a signal indicatmg an output mode input thereto 
from the outside, and compares a threshold, relating to each of said one or more 
specific quantized levels, determined based on a parameter relating to said each of said 
one or more specific quantized levels determined according to the output mode 
indicated by said signal, the number provided by said fifth part and the level of the 
input image data, with the level of the image data to which the error is already added^ 
and, thereby, determines whether re-quantization for said each of said one or more 
specific quantized levels is necessary, occurrence of each of said one or more speciac 
quantized levels being repressed in a degree according to said output mode in a specific 
level region of the input image data relating to said each of said one or more specific 
quantized levels through the re-quantization by said third part, 

65. (original) The image processing apparatus as claimed in claim 56, 

wherein: 

said second part performs 4-level quantization; 

the re-quantization performed by said third part is performed for the 
quantized level 1; and 

occurrence of the quantized level 1 is repressed in a medium level region of 
the input image data. 

66. (original) The image processing apparatus as claimed in claim 58, 

wherein: 

said second part performs 4-level quantization; 

the re-quantization performed by said third part is performed for the 

quantized level 1; and 

occurrence of the quantized level 1 is repressed in a medium level region of 
the input image data. 
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67. (original) The image processing apparatus as claimed in claim 59, 

wherein: 

said second part performs 4-level quantization; 

the re-quantization performed by said third part is performed for the 
quantized level 1; and 

occurrence of the quantized level 1 is repressed in a medium level region of 

the input image data. 

68. (original) The image processing apparatus as daimed in claim 60, 

wherein: 

said second part performs 4-level quantization; 

the re-quantization performed by said third paxt is performed for the 
quantized level 1; and 

occurrence of the quantized level 1 is repressed in a medium level region of 
the input image data. 

69. (original) The image processing apparatus as claimed in claim 64, 

wherein: 

said second part performs 4-level quantization; 

the re-quantization performed by said third part is performed for the 
quantized level 1; and 

occurrence of the quantized level 1 is repressed in a medium level region of 
the input image data. 

70. (original) The image processing apparatus as claimed in claim 56, 

wherein: 

said second part performs 4-level quantization; 

24 

DSMDB.1856513.1 

PAGE 28/37 ' RCVD AT 12)6/2004 10:11:59 PM [Eastern Standard Time] ' SVR:USPTO-EFXRF-1/0 ' DNIS:8729306 ' CSID:202 887 0689 ' DURATION (mm-ss):10-30 



' i2/'06/2004 22:18 FAX 202 887 0689 D S M & 0 Sl029 



AppUcationNo.: 09/722,270 Docket No.: R2184.0089/P089 

the re-quantization performed by said third part is performed for the 
quantized level 1 and quantized level 2; 

occurrence of the quantized level 1 is repressed in a medium level region of 

the input image data; and 

occurrence of the quantized level 2 is repressed in a high level region of the 

input image data. 

71. (original) The image processing apparatus as claimed in claim 58, 

wherein: 

said second part performs 4-level quantization; 

the re-quantization performed by said third part is performed for the 
quantized level 1 and quantized level 2; 

occurrence of the quantized level 1 is repressed in a medium level region of 
the input image data; and 

occurrence of the quantized level 2 is repressed in a high level region of the 
input image data. 

72. (original) The image processing apparatus as claimed in claim 59, 

wherein: 

said second part performs 4-level quantization; 

the re-quantization performed by said third part is performed for the 
quantized level 1 and quantized level 2; 

occurrence of the quantized level 1 is repressed in a medium level region of 
the input image data; and 

occurrence of the quantized level 2 is repressed in a high level region of the 
inpnit image data. 
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73. (origiival) The image processing apparatus as daimed in claim 60, 

wherein: 

said second part performs 4-level quantization; 

the re-quantization performed by said third part is performed for the 
quantized level 1 and quantized level 2: 

occurrence of the quantized level 1 is repressed in a medium level region of 
the input image data; and 

occurrence of the quantized level 2 is repressed in a high level region of the 
input image data. 

74- (original) The image processing apparatus as claimed in daim 64, 

wherein: 

said second part performs 4-level quantization; 

the re-quantization performed by said third part is performed for the 
quantized level 1 and quantized level 2; 

occurrence of the quantized level 1 is repressed in a medium level region of 
the input image data; and 

occurrence of the quantized level 2 is repressed in a high level region of the 
input image data. 

75. (original) The image processing apparatus as claimed in claim 60, further 
comprising a sixth part generating said signal input to said third part 

76. (original) The image processing apparatus as claimed in claim 56, further 
comprising a sixth part which forms an image from the image output data, using dots 
for pixels which dots are larger as the pixels have higher quantized levels. 
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77. (original) The image processing apparatus as claimed in daim 58, further 
comprising a sixth part which forms an image, from the image output data^ tising dots 
for pixels which dots are larger as the pixels have hi^er quantized levels* 

78. (original) The image processing apparatus as claimed in claim 59, further 
comprising a sixth part which forms an image, from the image output data, using dots 
for pixels which dots are larger as the pixels have higher quantized levels. 

79. (original) The image processing apparatus as claimed in claim 60, further 
comprising a sixth part which forms an image, from the image output data, using dots 
for pixels which dots are larger as the pixels have higher quantized levels. 



80. (original) The image processing apparatus as claimed in claim 64, further 
comprising a sixth part which forms an image, from the image output data, xising dots 
for pixels which dots are larger as the pixels have higher quantized levels, 

81* (original) The image processing apparatus as claimed in claim 56, further 
comprising a sixth part generating the input image data by optically scanning an 
original. 



82. (original) The image processing apparatus as claimed in claim 58, further 
comprising a sixth part generating the input image data by optically scanning an 
original. 

83. (original) The image processing apparatus as claimed in daim 59, further 
comprising a sixth part generating the input image data by optically scanning an 
original. 
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84, (original) The image processing apparatus as daimed in claim 60, further 
comprising a sixth part generating the input image data by optically scanning an 
originaL 

85, (origiml) The image processing apparatus as claimed in claim 64, further 
comprising a sixth part generating the input image data by optically scanning an 
original* 

86, (original) The image processing apparatus as claimed in claim 56, further 
comprising: 

a sixth part generating the input image data by optically scanning an original; 

and 

a seventh part forming an image, from the image output data, using dots for 
pixels which dots are larger as the pixels have higher quantized levels, 

87, (original) The image processing apparatus as claimed in claim 58, further 
comprising: 

a sixth part generating the input image data by optically scanning an 
original; and 

a seventh part forming an image, from the image output data, using dots for 
pixels whicih dots are larger as the pixels have higher quantized levels. 

88, (original) The image processing apparatus as claimed in claim 59, further 
comprising: 

a sixth part generating the input image data by optically scanning an 
original; and 



28 

D$MD5.18565I3.1 



PAGE mi ' RCVD AT 12/6/2004 10:11:59 PM [Eastern Standard Time] ' SVR:USPTO-EFXRF-1/0 ' DNIS:8729306 ' CSID:202 887 0689 ' DURATION tmm-ss):10-30 



*12y06/2004 22:19 FAI 202 887 0689 D S M & 0 (2)033 



AppUcation No,: 09/722^70 Docket No,: R2184.0089/P089 

a seventh part forming an image, from the image output data, using dots for 
pixels which dots are larger as the pixels have higher quantized levels. 

89* (original) The image processing apparatus as claimed in claim 60, further 
comprising: 

a sixth part generating the input image data by optically scanning an 
original; and 

a seventh part formiiig an image, from the image output data, using dots for 
pixels which dots are larger as the pixels have higher quantized levels. 

90. (original) The image processing apparatus as claimed in claim 64, further 
comprising: 

a sixth part generating the input image data by optically scanning an original; 

and 

a seventh part forming an image, from the image output data^ using dots for 
pixels which dots are larger as the pixels have higher quantized levels. 

91. (original) A computer-readable recording medium storing therein a 
program for causing a computer to carry out the function of each part of the image 
processing apparatus as claimed in claim 56. 

92. (original) A computer-readable recording medixun storing therein a 
program for causing a computer to carry out the function of each part of the image 
processing apparatus as claimed in claim 58. 
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93. (original) A computer-readable recording medium storing therein a 
program for causing a computer to carry out the function of each part of the image 
processing apparatus as claimed in claim 59, 

94. (original) A computer-readable recording medium storing therein a 
program for catising a computer to cany out the function of each part of the image 
processing apparatus as daimed in claim 60. 

95. (original) A computer-readable recording medium storing therein a 
program for causing a computer to carry out the function of each part of the image 
processing apparatus as claimed in daim 64. 
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